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Description 

BACKGROUND OF THE INVENTION 

1 . Field oi the Invention 

This invention generally relates to a power conserv- 
ing arrangement for, and a method of, minimizing battery 
power consumption during stand-by operation of a port- 
able, battery-operated, mobile station and, more partic- 
ularly, a cellulartelephone in a cellular telephone system, . 
and more particularly to an arrangement and a method 
according to the preamble of claims 1 and 14, as dis- 
closed in document WO-A-8 805 248. 

2. Description of Related Art , 

A typical cellular telephone system includes a plu- 
rality of base stations or towers, each serving a pre -as- 
signed geographical cell or region. Each base station 
transmits messages to a multitude of mobile stations, 
e.g. cellular telephones, in its region. Each telephone in- 
cludes a transceiver and a decoder under microproces- 
sor control. 

During a stand-by mode of operation, each tele- 
phone waits to receive a telephone call. The message 
transmitted by a respective base station may be a so- 
called "global" message intended tor all telephones, or, 
most frequently, an individual message intended for just 
one specific telephone. Hence, the individual message 
contains a unique mobile identification number (MIN), 
i.e. the telephone number. Each telephone has its unique 
MIN pre-stored in an on -board memory. 

Many messages are transmitted by a respective 
base station and, of all those many messages, only a 
very small amount, if any, are intended for a particular 
telephone. Nevertheless, each telephone, during the 
stand-by mode of operation, continuously receives and 
decodes all messages transmitted by the respective 
base station until the decoder of a particular telephone 
recognizes its MIN, after which, the telephone operates 
in a talk (call in progress) mode. The telephone transmits 
and receives data, including voice data, to and from the 
base station in the talk mode. 

It will be seen that conventional cellular telephones 
in current use consume electrical power in both the talk 
and the stand-by modes. In current portable battery-op- 
erated telephones, the on-board battery typically has a 
working lifetime of approximately 8 hours in the stand-by 
mode, and about 1 -2 hours in the talk mode. The battery 
must then be re-charged or replaced to continue tele- 
phone service. A major electrical current consumer 
on-board the battery-operated cellular telephone during 
the stand-by mode is the receiver section of the trans- 
ceiver which, as previously described, is continuously on 
while the telephone is waiting to decode its MIN. The mi- 
croprocessor and other electronic components on-board 
the telephone are also energized during the stand-by 



mode and additionally contribute to current drain on the 
battery. The need to increase the battery working lifetime 
between re-charges and/or battery replac ment is 
self-evident. 

5 To aid in understanding the invention described 
herein, a brief review of the prior art structure of the mes- 
sage transmitted by the base station during stand-by op- 
eration is presented. The message is a digital stream of 
bits, and may have obe or more words. Usually, a mes- 

10 sage includes two words. FIG. 1 schematically shows the 
prior art structure of each word of the message. Each 
word contains forty bits. The first twenty-eight bits are 
message data containing, among other things, the MIN 
and/or a global message and/or a channel assignment 

is message, etc. The last twelve bits are a sequence or par* 
ity field of check bits (BCH) and is a block code parity 
check sum. The BCH parity field confirms that the mes- 
sage data in the first twenty-eight bits were correctly re- 
ceived. 

20 To overcome the problem of messages that are 
sometimes lost by rapidly changing radio signals, each 
word of the message is transm itted from the base station 
to each portable telephone five times. For a message to 
be validated, each word must be correctly received at 

25 least three out of the five times before the telephone will 
respond to the message. In addition, to compensate for 
burst errors, words are interleaved and transmitted in a 
format based on whether the MIN is odd or even. 

FIG. 2 schematically shows the prior art structure of 

30 the interleaved format wherein each word A (designated 
for even telephone numbers) and each word B (desig- 
nated for odd telephone numbers) is repeated five times 
and, for each repetition, the even word A is alternated 
with the odd word B. In addition, FIG- 2 shows a dotting 

35 sequence D which is a sequence of ten bits that advises 
the telephone that a synchronization word S is coming. 
The dotting sequence produces a 5 kHz frequency signal 
which is a precursor and a gross indicator that a mes- 
sage is about to start. The synchronization word is a se- 

40 quence of eleven bits, and includes a synchronization 
pattern by which an internal clockof the telephone is syn- 
chronized to the base station transmitter. 

Also imposed on the message data stream are 
busy-idle bits which are schematically shown in FIG. 3. 

45 a busy-idle bit is sent every ten bits of the message to 
indicate the status of the system channel. If the busy-idle 
bit is set to logic 1 , then the channel is not busy. If the 
busy-idle bit is set to logic 0, then the channel is busy. 
The data rate for transmitted bits is 10 kbps. Hence, as 

so shown in FIG. 2, 463 bits are transmitted in 46.3 msec, 
and is the total time in which one odd and one even word 
is transmitted five times in an interleaved format. 

As previously noted, a message may, and typically 
does, contain more than one word. When this happ ns, 

55 each word also advises the on-board microproc ssor 
that more words for the complete message are coming. 

FIG. 4 schematically shows the prior art structure 
and duration of a complete message that consists of two 
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words wherein word C is the second word of the mes- 
sage tor an even telephone number which had word A 
as the first word, and wherejn word D is the second word 
of the message for an odd telephone number which had 
word B as the first word. A two-word message takes 92.6 s 
msec to be completely transmitted. 

SUMMARY OF THE INVENTION 

1. Objects of the Invention to 



It is a general object of this invention to advance the 
state of the art of cellular telephone systems. 

It is another object of this invention to increase the 
battery working lifetime between recharges and/or bat- 
tery replacement in cellular telephone systems. 

Another object of this invention is to prolong the 
working lifetime of portable, battery-operated, cellular 
telephones in the stand-by mode. 

A further object of this invention is to substantially 
reduce power consumption in such portable cellular tel- 
ephones. 

2. Features of the Invention 
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In keeping with these objects, and others which will 
become apparent hereinafter, one feature of this inven- 
tion resides, briefly stated, in a power conserving ar- 
rangement for, and a method of, minimizing battery pow- 
er consumption at one mobile station, particularly a port- 
able, battery-operated cellular telephone, during a 
stand-by mode of operation in which messages transmit- 
ted by a base station of a system, particularly a cellular 
telephone system, are received by on-board receiver 
means at the cellular telephone. Such an arrangement 35 
and such a method are defined in claims t and 14. 

The invention comprises detector means for detect- 
ing when a transmitted message received by the receiver 
means at the telephone is intended for another, station 
in a non-calling state. In response to detection of the 
non-calling state, this invention proposes the use of pow- 
er conserving means operative for reducing battery pow- 
er to at least one on-board electronic means at the tele- 
phone. The battery power reduction is maintained by the 
power conserving means for a time period whose dura- 
tion lasts until another transmitted message is expected 
to be received by the receiver means at the telephone. 

The power conserving means includes control 
means, preferably a control switch switchable between 
a pair of switching states in which battery power is sup- 
plied and denied.respectively, to one or more of. the var- 
ious electronic means at the telephone. Battery power 
may be supplied or denied to the aforementioned receiv- 
er means, or a powered display means, or a microproc- 
essor which controls overall operation of the telephone. 55 
The various electronic means can be simultaneously or 
sequentially supplied or denied battery power. 

The control switch is switchable between its switch- 



es 



so 



ing states by a settable stand-by timer means under the 
control of the microprocessor. The microprocessor de- 
termines the aforementioned time period betwe n suc- 
cessive messages, and sets the timer to generate a timer 
output signal for controlling the control switch upon 
elapse of said time period. A memory store and an ad- 
dress store may be used for storing data and addresses, 
respectively, of data needed by the microprocessor to 
resume operation in the event that the latter is de-ener- 
gized during the stand-by mode. Hence, when the de- 
tector means determines that a given word of a transmit- 
ted message is not intended (or a particular telephone, 
the microprocessor can determine the amount of time 
until the next word is expected to be received. The re- 
ceiver means is de-energized during this time period. 
Since the receiver means is a major electrical current 
consumer, a substantial reduction of power consumption 
at the telephone is obtained. Additional power savings 
can be obtained by de-energizing other electronic means 
at the telephone. The receiver means, as well as the oth- 
er electronic means, are re-energized upon the elapse 
of said time period. The microprocessor sets th 
stand-by timer means for this time period. 

The duration of the time period is variable, and de- 
pends upon when the first word of a message is con- 
firmed as being intended for another telephone. This 
could occur at the first, second, third, fourth or fifth rep- 
etition of the word. 

The novel features which are considered as charac- 
teristic of the invention are set forth in particular in the 
appended claims. The invention itself, however, both as 
to its construction and its method of operation, together 
with additional objects and advantages thereof, will be 
best understood from the following description of specific 
embodiments when read in connection with the accom- 
panying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a schematic representation of the structure 
of a word transmitted in a cellular telephone system 
according to the prior art; 

FIG. 2 is a schematic representation of the structure 
of an odd word and an even word transmitted in an 
interleaved format in a cellular telephone system 
according to the prior art; 

FIG. 3 is a schematic representation of a portion of 
a word of a message specifically showing busy-idle 
bits imposed on the data stream according to the 
prior art; 

FIG. 4 is a schematic representation of the structure 
of a two-word message transmitted by a cellular tel- 
ephone system according to the prior art; 
FIG. 5 is an electrical schematic diagram of a power 
conserving arrangement for minimizing battery 
power consumption in accordance with this inven- 
tion; and 

FIG. 6 is a flow chart depicting the operation of a 
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transceiver microprocessor used in the power con^ 
serving arrangement in accordance with this inven- 
tion. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

Referring now to FIG. 5, relerence numeral 100 gen- 
erally identifies a programmed transceiver microproces- 
sor for controlling operation of a portable, battery-oper- 
ated cellular telephone The structure and operation of 
the microprocessor 100 are well known in the art. For 
example, the entire contents of The Bell System Techni- 
cal Journal, Vol. 58, No. 1 , January 1979, are hereby in- 
corporated herein by relerence. 

The operation of the microprocessor is schematical- 
ly shown in flow chart form in FIG. 6. As previously de- 
scribed, during the stand-by mode, the microprocessor 
TOO is programmed to wait for the dotting sequence D 
(block 200), to thereupon time align with the synchroni- 
zation word S (block 202), and thereupon to receive and 
decode the first reception of the first word of the message 
(block 204), i.e. word At for an even MIN, or word B1 for 
an odd MIN. After the first reception of the first word is 
decoded, the parity field is checked (block 206) to vali- 
date whether the word A1 or,Bl was correctly received 
and decoded. If the parity field does not validate the de- 
coding of the first reception of the first word, then the mi- 
croprocessor 100 receives and decodes the second re- 
ception of the first word (block 208), i.e. A2 or B2 In anal- 
ogous manner, the reception and decoding o1 the third, 
fourth and fifth receptions of the first word continue until 
the parity field validates the reception and decoding of a 
word. 

As soon as the parity field has validated the decod- 
ing of a received word, then the incoming MIN of the re- 
ceived word (MIN r ) is compared (in block 210) to a 
pre-stored MIN (Ml N s ) of the telephone. If a match is 
made, then the telephone executes the message (block 
212). If a match is not made, then the microprocessor 
100 next checks to see if the incoming message is a glo- 
bal message intended for all telephones (block 214). If 
the incoming message is not a global message, and il 
the match between the incoming MIN and the pre-stored 
MIN is not made, then the microprocessor knows that 
the incoming message is not intended for this particular 
telephone and, in fact, is intended for some other tele- 
phone. The detection of this "non-calling" state is the trig- 
gering event employed by the power conserving ar- 
rangement of this invention to conserve battery power 
by reducing, and preferably interrupting, battery power 
to one or more electronic components, Particularly the 
receiver circuit of the transceiver, at the telephone. As 
described below, power reduction or interruption is main- 
tained for a time period of variable duration which begins 
upon the first validation of a word, and which expires 
when the next transmitted message is expected to be 
received. 



Returning to FIG. 5, the microprocessor 100 is op- 
eratively connected to a settable stand-by timer 102. Ad- 
vantageously, the timer is a CMOS timer which can be 
obtained from Exar Corporation as Model No. XR2206, 

5 A short-term memory store 1 04 is operatively connected 
to the microprocessor 1 00 by read line 1 06 and write line 
1 08. The memory store 1 04 is operative for storing data 
from the microprocessor. An address decoder 110 is op- 
e ratively connected to the microprocessor by an address 

'0 bus 112, and is also connected to the memory store 104 
by an address line 1 i 4. The address decoder 11 0 stores 
the addresses of the data stored in the memory store 
104. A bi-directional data bus 116 interconnects the mi- 
croprocessor 1 00, the stand-by timer 102 and the mem- 

15 ory store 104. 

The stand-by timer i 02 is connected to the address 
decoder 110 by an activate line 118, and is also connect- 
ed to the microprocessor via a control halt line 1 20. 
The timer 1 02 has at least one timed output line and, 

20 as shown in FIG. 5, a pair of timed output lines 122, 1 24. 
Output line 122 is connected to a control switch 126 op- 
eratively connected between a battery 128 and the re- 
ceiver section 130 of the transceiver. Output line 124 is 
connected to a control switch 1 32 operatively connected 

2S between the battery 1 28 and another electronic compo- 
nent at the telephone, e.g. a powered display 134. 

Returning to FIG. 6, as soon as the microprocessor 
has detected the non-calling state, it calculates the time 
period until the next word is expected to be received 

30 (block 216). This time period may be calculated by the 
following formula: For telephones that decode even 
words A, 

T = 48.4 msec - 8.8 msec (n) + 46.3 msec (NAWC); 
For telephones that decode odd words B, 
35 T = 44.0 msec - 8.8 msec (n) + 46.3 msec (NAWC); 
wherein n is the number of words that have been repeat- 
ed, - 

NAWC is the number of additional different words to 
40 come, and 

T is the time period between transmitted messages. 

The above numerical times are presented for the 
specific words and transmission times set forth above in 
45 connection with FIGs. 1-4. Since even words A precede 
odd words B, the time period T varies depending on 
whether the telephone decodes even words or odd 
words. 

Hence, the microprocessor has calculated the time 
50 to the next word. It stores necessary operating parame- 
ters such as the control channel number, the malfunction 
timer value, etc. into the short-term memory store 104 
via data bus 116, and into the address decoder 110 via 
the address bus 112 (block 218). The microprocessor 
55 then initiates the stand-by timer 102 (block 220) which, 
in turn, generates a control halt output signal on line 1 20 
to power down the microprocessor, during the time period 
T The stand-by timer 102 also generates timer output 
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signals on control line 1 22, 1 24 to actuate control switch* 
es 126, 132 between its switching states, and either re- 
duces or interrupts battery power from the battery 128 to 
the receiver 1 30 and the powered display 134. The timer 
output signals on lines 122, 124 may be either simulta- s 
nedusly or sequentially generated. Due to initialization 
ot displays, data bus devices.and radio f requency stabi- 
lizers, certain electronic components at the transceiver 
may be selectively inhibited. Frequency synthesizers, 
i.e. a radio frequency oscillator, may require a finite time *o 
to stabilize, e.g. on the order of three msec. Hence, the 
frequency synthesizer, if turned oft during the stand-by 
mode, may need to be activated at least three msec prior 
to reactivation of all the other electronic components 
turned off during the stand-by mode. In addition, the f re- is 
quency synthesizer, as well as other data dependent de- 
vices, such as a data register, may need to be refreshed 
with an initialization sequence after activation. 

Upon expiration of the calculated time period (block 
222), the stand-by timer 102 switches the control switch- 20 
es 126, 132 to their former states in which power is re- 
turned to the receiver 130 and the display 134, as well 
as the microprocessor 100. This restoration of power 
(block 224) may be simultaneous or sequential among 
the various electronic components. The data stored in 2$ 
the address decoder 110 and the memory store 104 is 
retrieved, and the telephone, once again, starts the 
stand-by mode by waiting for the dotting sequence (block 
200). 

Hence, one or more electronic components at the 
telephone are de-energized between messages. This 
saves electrical power since there is no reason for the 
receiver, as well as other electronic components at the 
telephone, to be energized between messages. The only 
component that needs to be. energized at all times is, of 
course, the stand-by timer 102, but this component con- 
sumes far less power than the receiver 1 30, the display 
1 34, the microprocessor 100, as well as any of the other 
electronic components at the telephone. For timing ac- 
curacy, the on-board reference clock (crystal oscillator) 
should never be de-energized. 

Although the above invention has been described in 
connection with cellular telephones, it is not intended to 
be so limited since the power conserving arrangement 
and method of this invention can be used advantageous- 
ly with beepers, pagers, and, in short, any system having 
multiple mobile stations which are self-identifiable upon 
receipt of transmitted messages. 

The timing calculations set forth above are based on 
the U.S.-industry standard set by the Electronic Indus- 
tries Association (EIA) and published as ElA-553, "Mo- 
bile Station-Land Station Compatibility Specification, 
1990°. 

Other industry standards can be used. For example, 
in Europe, and particularly in the United Kingdom, the 
industry standard known as TAGS was published in 
"United Kingdom Total Access Communications Sys- 
tems Mobile Station-Land Station Compatability Speci- 



fication", Issue 4, August 1989. 

In the TAGS system, the dotting sequence produces 
a 4 kHz frequency signal, and the data rate for transmit- 
ted bits shown in FIG. 3 would be 8 kbps. The 2,463 bits 
referred to in FIG. 2 would be transmitted in 57.875 
msec. The two-word message relerred to in FIG. 4 would 
take 115.75 msec. 

The aforementioned time period for a TACS system 
may be calculated by the following formula: 
For telephones that decode even words A, 
T = 60.5 msec - 1 1 msec (n) + 57.875 (NAWC) 
For telephones that decode odd words B. 
T = 55.0 msec - 1 1 msec (n) + 57.875 (NAWC) 

wherein n is the number of words that have been 
repeated, 

NAWC is the number of additional different words to 
come, and 

T is the time period between transmitted messages. 

It will be understood that each of the elements de- 
scribed above, or two or more together, also may find a 
useful application in other types of constructions differing 
from the types described above. 



Claims 

1 . A power-conserving arrangement for minimizing 
30 battery power consumption at one mobile station 
during a stand-by mode of a system having a base 
station operative for transmitting messages to port- 
able, battery-operated, mobile stations, each having 
on : board electronic means including receiver 
35 means (130) operative for receiving the transmitted 
messages in said stand-by mode, and , said 
arrangement comprising: 

(a) detector means (100) for detecting when a 
40 transmitted message received by the receiver 

means at said one mobile station is intended for 
another station in a non-calling state; and 

(b) power-conserving means (102) responsive 
to detection of the non-calling state, for reducing 

45 battery power to at least one of the electronic 

means at said one mobile station, and tor main- 
taining the battery power reduction for a time 
period whose duration lasts until another trans- 
mitted message is expected to be received bv 
50 the receiver means at said one mobile station, 

characterized in that each word of a mes- 
sage is transmitted several times and that the 
arrangement comprises means (100) 1or vali- 
dating the successive receptions of a given. 
£5 word, for detecting a "non-calling" stat as soon 

as a first valid word has been received, and for 
calculating said time period as a function of the 
number of times said given word has been 
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repeated before the detection of said first valid 
word. 

2. The arrangement according to claim 1 , wherein the 
mobile stations are cellular telephones having 
unique identification numbers incorporated in the 
transmitted messages, and wherein the detector 
means is operative lor detecting the unique identifi- 
cation number for the telephone of said one mobile 
station in a calling state, and for detecting other iden- 
tification numbers intended for other telephones in 
the non-calling state; and wherein the power-con-' 
serving means is responsive to detection of the other 
identification numbers for said telephone. 

3. The arrangement according to claim 2, wherein the 
power-conserving means includes control means 

{ 1 26, 1 32) operatively connected to said at least one 
electronic means, and operative for controlling bat- 
tery power to said at least one electronic means. 

4. The arrangement according to claim 3, wherein the 
control means is a control switch operatively con- 
nected to the receiver means, and switchable 
between a pair of switching states in which battery 
power is supplied and denied, respectively, to the 
receiver means. 

5. The arrangement according to claim 4, wherein the 
control switch is also operatively connected to a 
powered display means ( 1 34) , and respectively sup- 
plies and denies battery power to the display means 
in the switching states. 

6. The arrangement according to claim 3, wherein the 
power-conserving means includes settable 
stand-by timer means (102) operatively connected^ 
to the control means, and operative for generating 
a timer output signal for controlling the control 
means upon elapse ot said time period. 

7. The arrangement according to claim 6, wherein the 
control means is operatively connected to a plurality 
of said electronic means, and wherein the timer out- 
put signal simultaneously controls all said electronic 
means. 

8. The arrangement according to claim 6, wherein the 
control means is operatively connected to a plurality 
of said electronic means, and wherein the timer out- 
put signal sequentially controls all said electronic 
means. 

9. The arrangement according to claim 6, wherein the 
detector means includes a programmed microproc- 
essor (100) operatively connected to the stand-by 
timer means, and operative for setting the stand-by 
timer means to generate the timer output signal 



upon elapse of said time period, said programmed 
microprocessor including means for determining 
said time period between successive messages. 

5 10. The arrangement according to claim 9, wherein the 
control means is a control switch operatively con- . 
nected to the programmed microprocessor, and 
switchable between switching states in which bat- 
tery power is supplied and denied, respectively, to 

10 the programmed microprocessor. 

11. The arrangement according to claim 10, wherein the 
power-conserving means includes a memory 
means (1 04) for storing data from the programmed 
is microprocessor, and an address means (110) for 
storing addresses of the stored data during said time 
period. 

i 2. The arrangement according to claim 1 , wherein the 
20 power-conserving means restores battery power 
upon the elapse of said time period. 

1 3. The arrangement according to claim 12, wherein the 
power-conserving means includes means for initial- ■ 

2$ izing data-dependent electronic means (102) prior . 
to elapse ol said time period. 

14. A method for minimizing battery power consumption 
at one mobile station during a stand-by mode of a 

3Q system having a base station operative for transmit- 
ting messages to portable, battery-operated, mobile 
stations, each having on-board electronic means 
including receiver means operative for receiving the 
transmitted messages in said stand-by mode, said 

35 method comprising the steps of : 

(a) detecting when a transmitted message 
received by the receiver means at said one 
mobile station is intended for another station in 

40 a non-calling state; and 

(b) reducing battery power to at least one of the 
electronic means at said one mobile station in 
response to detection of the non-calling state, 
and maintaining the battery power reduction for 

45 a time period whose.duration lasts until another 

transmitted message is expected to be received 
by the receiver means at said one mobile sta- 
tion, 

characterised in that each word of a mes- 
50 sage is transmitted several times and that said 

method comprises the steps of validating the 
successive receptions of a given word, detect- 
ing a B non-calling n state as soon as a first valid 
word has been received, and calculating said 
55 time period as a function of the number of times 

said given word has been repeated before the 
detection of said first valid word. 
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Pat ntanspruche 

1. Energiesparende Anordnung, urn den Energiever- 
brauch einer Batterie einer Mobilstation wahrend 
der Bereitschaftsbetriebsart eines Systems auf ein s 
Minimum herabzusetzen, wobei das System eine 
Basisstation zum Senden von Nachrichten an trag- 
bare, batteriebetriebene Mobilstation en aufweist, 

die jeweils eingebaute elektronische Einrichtungen, 
einschlie3lich Empfangereinrichtungen (130) zum 10 
Empfangen der gesendeten Nachrichten in der 
Betriebsbereitschaftsbetriebsart umfassen, wobei 
die Anordnung tolgendes aufweist: 

(a) eine Detektoreinrichtung (100), urn festzu- *5 
stellen, ob eine gesendete Nachricht, die von 
der Empfangereinrichtung der einen Mobil- 
station emptangen worden ist, fur eine andere 
Station bestimmt ist, die sich in einem 
Nicht-Rufzustand befindet, 20 

(b) eine Energiespareinrichtung (102), die auf die 
Feststellung des Nicht-Rufzustands an- 
spricht, urn die Batterieleistung fur minde- 
stens eine der elektronischen Einrichtungen 
der einen Mobilstation zu verringern und urn 
die Batterieleistungsverringerung wahrend 
eines Zeitraumes beizubehalten, der so lange 
dauert, bis der Empfang einer weiteren ge- 
sendeten Nachricht von der Empfangerein- 
richtung der einen Mobilstation erwartet wird, 30 
dadurch gekennzeichnet, 

daBjedes Wort einer Nachricht mehrere Male 
gesendet wird und daft die Anordnung eine 
Einrichtung (100) zum Gultigmachen derauf- 
einanderfolgenden Empfangsvorgange eines 35 
bestimmten Wortes aufweist, um einen 
Nicht-Rufzustand lestzustellen, sobald ein er- 
stes gultiges Wort empfangen worden ist, und 
um den Zeitraum in Abhangigkeit von der An- 
zahl der Male zu berechnen, die das gegebe- 
ne Wort vor der Feststellung des ersten gulti- 
gen Wortes wiederholt worden ist. 

2. Anordnung nach Anspruch 1 , 

wobei die Mobilstationen Zellulartelefone mit ein- 45 
deutigen Identifizierungszahlen sind, die in den 
ubertragenen Nachrichten enthalten sind, und 
wobei der Detektor so arbeitet, daB er die eindeutige 
Identifizierungszahl fur das Telephon der einen 
Mobilstation in einem Rufzustand f eststellt und daft so 
er andere Identifizierungszahlen feststellt, die fur 
andere Telephone in dem Nicht-Rufzustand 
bestimmt sind; und wobei die Energiespareinrich- 
tung auf die Feststellung der anderen Identifizie- 
rungszahlen fur das Telephon anspricht. ss 

3. Anordnung nach Anspruch 2, 

wobei die Energiespareinrichtung eine Steuerein- 



richtung (1 26, 1 32) aufweist, die betriebsmaBig mit 
der mindestens einen elektronischen Einrichtung 
verbunden ist und die so arbeitet, daB sie die Batte- 
rieleistung fur die mindestens eine elektronische 
Einrichtung steuert. 

4. Anordnung nach Anspruch 3, 

. wobei die Steuereinrichtung ein Steuerschalter ist, 
der betriebsmaBig mit der Empfangereinrichtung 
verbunden ist und der zwischen einem Paar von 
Schaltzustanden umschaltbar ist, in denen der Emp- 
fangereinrichtung Batterieenergie zugefuhrt bzw. 
gesperrt wird. 

5. Anordnung nach Anspruch 4, 

wobei der Steuerschalter betriebsmaBig auch mit 
einer mit Energie versorgten Anzeigeeinrichtung 
(134) verbunden ist und der Anzeigeeinrichtung in 
. den Schaltzustanden Batterieenergie zufuhrt bzw. 
sperrt. 

6. Anordnung nach Anspruch 3, 

wobei die Energiespareinrichtung eine einstellbare 
Bereitschafts-Zeitsteuereinrichtung (102) aufweist, 
die betriebsmaBig mit der Steuereinrichtung verbun- 
den ist und die so arbeitet, daB sie ein Zeitsteue- 
rungsausgangssignal zur Steuerung der Steuerein- 
richtung bei Ablaut des Zeitraumes erzeugt. 

7. Anordnung nach Anspruch 6, 

wobei die Steuereinrichtung betriebsmaBig mit einer 
Vielzahl von elektronischen Einrichtungen verbun- 
den ist und wobei das Zeitsteuerungsausgangssi- 
gnal gleichzeitig alle elektronischen Einrichtungen 
steuert. 

8. Anordnung nach Anspruch 6, 

wobei die Steuereinrichtung betriebsmaBig mit einer 
Vielzahl von elektronischen Einrichtungen verbun- . 
den ist und wobei das Zeitsteuerungsausgangssi- 
gnal sequentiell alle elektronischen Einrichtungen 
steuert. 

9. Anordnung nach Anspruch 6, 

wobei die Detektoreinrichtung einen programmier- 
ten Mikroprozessor (1 00) aufweist, der betriebsma- 
Big mit der Bereitschafts-Zeitsteuereinrichtung ver- 
bunden ist und so arbeitet, daB er die Bereit- 
schatts-Zeitsteuereinrichtung setzt, um das Zeit- 
steuerungsausgangssignal bei Ablaut des Zeitrau- 
mes zu erzeugen, wobei der programmierte Mikro- 
prozessor Einrichtungen aufweist, um den Zeitraum 
zwischen aufeinandertolgenden Nachrichten zu 
bestimmen. 

10. Anordnung nach Anspruch 9, 

wobei die Steuereinrichtung ein Steuerschalter ist, 
der betriebsmaBig mit dem prog rammi rten Mikro- 
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prozessor yerbunden ist und der zwischen Schalt- 
zustanden umschaltbar ist, bei denen dem program- 
mierten Mikroprozessor Batterieenergie zugefuhrt 
bzw. gesperrt wird. 

. s 

11. Anordnung nach Anspruch 10, 

wobei die Energiespareinrichtungeine Speicherein- 
richtung (104) zum Speichern von Daten von dem 
programmierten Mikroprozessor und eine Adres- 
seneinrichtung (110) zum Speichern von Adressen 10 
der gespeicherten Daten wahrend des Zeitraumes 
a uf we ist. 

12. Anordnung nach Anspruch 1 , 

wobei die Energiespareinrichtung bei Ablaut des *5 
Zeitraumes die Batterieleistung wiederherstellt. 

13. Anordnung nach Anspruch 12, 

wobei die Energiespareinrichtung eine Einrichtung 
zum Initialisieren von datenabhangigen, elektroni- ?9 
schen Einrichtungen (102) vor dem Ablaut des Zeit- 
raumes aufweist. 

14. Verfahren, urn den Energieverbrauch einer Batterie 
einer Mobilstation wahrend der Bereitschaftsbe- 25 
triebsart eines Systems aul ein Minimum herabzu- 
setzen, wobei das System eine Basisstation zum 
Senden von Nachrichten an tragbare, batteriebetrie- 
behe Mpbilstationen aufweist, die jeweils einge- 
baute elektronische Einrichtungen, einschlieBlich 30 
Empfangereinrichtungen (1 30) zum Emplangen der 
gesendeten . Nachrichten in der Betriebsbereit- 
schaftsbetriebsart umfassen, wobei das Verfahren 
tolgende Schritte umfaGt: 

35 

(a) Feststellen, ob eine gesendete Nachricht, die 
von der Empfangereinrichtung der einen Mo- 
bilstation emplangen worden ist, fur eine an- 
dere Station bestimmt ist, die sich in einem 
Nicht-Rufzustand befindet, und . 40 

(b) Verringem der Batterieleistung fur minde- 
stens eine der elektronischen Einrichtungen 
der einen Mobilstation in Abhangigeit von der 
Feststellung des Nicht-Rufzustandes und 
Aufrechterhalten der Batterieleistungsverrin- 4& 
gerung wahrend eines Zeitraumes, der so 
lange dauert, bis der Empfang einer weiteren 
gesendeten Nachricht von der Empfangerein> 

. richtung der einen Mobilstation erwartet wird, 
dadurch gekennzeichnet, so 
daft jedes Wort einer Nachricht mehrere Male 
gesendet wird und daG das Verfahren folgen- 
de Schritte umfa3t: 

- Gultigmachen der aufeinanderfolgenden Emp- 55 
fangsvorgange eines bestimmten Wortes, 

- Erfassen eines Nicht-Ruf zustandes, sobald ein 
erstes gultiges Wort empfangen worden ist, und 



Berechnen des Zeitraumes in Abhangigkeit von 
der Anzahl der Male, die das gegebene Wort vor 
der Feststellung des ersten gultigen Wortes 
wiederholt worden ist. 



Revendications 

1. Agencement de conservation de puissance pour 
minim iser la consommation de puissance de batte- 
rie au niveau d'un poste mobile, durant un mode 
d'attente, d'un systeme ayant un poste de base ser- 
vant a transmettre des messages a des postes 
mobiles portables, alimentes par une batterie, ayant 
chacun un moyen electronique incorpore compre- 
nant un moyen recepteur (130) servant a recevoir 
les messages transmis dans ledit mode d'attente, et 
ledit agencement comprenant : 

(a) un moyen detecteur (100) pour detecter si 
un message transmis recu par le moyen r6cep- 
teur au niveau dudit poste mobile est destine a 
un autre poste en un 6tat d'absence d'appel; et 

. (b) un moyen de conservation de puissance 
(1 02) sensible a la detection de YeiaX d'absence 
d'appel, pour reduire la puissance de batterie 
pour au moins Tun des moyens eiectroniques 
au niveau dudit poste mobile et pour maintenir 
les reductions de puissance de batterie pendant 
une periode dont la duree s'etend jusqu'a ce 
qu'un autre message transmis soit destin6 a 
etre recu par le moyen recepteur au niveau 
dudit poste mobile, 

caracterise en ce que chaque mot d'un mes- 
sage est transmis plusieurs fois et en ce que I'agen- 
cement comprend un moyen (100) pour valider les 
receptions successives d'un mot donne, pour detec- 
ter un etat "d'absence d'appel" des qu'un premier 
mot valide a ete recu, et pour calculer ladite periode 
entonction du nombre de fois que ledit mot donne 
a ete repute avant la detection du premier mot 
valide. 

2. Agencement selon la revendication 1, dans lequel 
les postes mobiles sont des telephones cellulaires 
ayant des numeros ^identification uniques incorpo- 
res dans les messages transmis, et dans, lequel le 
moyen detecteur serf a detecter le numero ^identi- 
fication unique pour le telephone dudit poste mobile 
dans un etat d'appel, et pour detecter d'autres 
numeros d'identif ication destines a d'autres telepho- 
nes a I'etat d'absence d'appel; et dans lequel le 
moyen de conservation de puissance est sensible a 
la detection des autres numeros ^identification pour 
ledit telephone. 
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3. Agencement selon la revendjcation 2, dans lequel 
le moyen de conservation de puissance comprend 
des moyens de commande (1 26, 1 32) connectes en 
fonctionnement au dit au moins un moyen electro- 
nique et servant & controler la puissance de batterie 
pour ledit au moins un moyen electronique. 

4. Agencement selon la revendication 3, dans lequel 
le moyen de commande est un commutateur de 
commande connecte en fonctionnement au moyen 
recepteur et pouvant commuter entre un couple 
d'etats de commutation, dans lesquels la tourniture 
d'une puissance de batterie est etablie et interrom- 

* pue, respectivement, par rapport au moyen recep- 
teur. 

5. Agencement selon la revendication 4, dans lequel 
le commutateur de commande est egalement con- 
necte en fonctionnement a un moyen d'affichage ali- 
ment e (1 34), et fournit et interrompt respectivement 
Tamenee de puissance de batterie au moyen d'affi- 
chage dans ses etats de commutations. 

6. Agencement selon la revendication 3, dans lequel 
le moyen de conservation de puissance comprend 
un moyen temporisateur d'attente (102) reglabfe, 
connecte en fonctionnement au moyen de com- 
mande et servant a produire un signal de sortie de 
temporisateur pour commander le moyen de com- 
mande a la fin de ladite periode. 

7. Agencement selon la revendication 6, dans lequel 
le moyen de commande est connecte en fonction- 
nement a une pluralite desdits moyens electroni- 
ques et dans lequel le signal de sortie d'un tempo- 
risateur commande simultanement tous lesdits 
moyens electroniques. 

8. Agencement selon la revendication 6, dans lequel 
le moyen de commande est connects en fbnction- 
nement a une pluralite desdits moyens electron i- 
ques et dans lequel le signal de sortie d'un tempo- 
risateur commande sequentiellement tous lesdits 
moyens electroniques. 

£). Agencement selon la revendication 6, dans lequel 
le moyen detecteur comprend un microprocesseur 
programme (100) connecte en fonctionnement au 
moyen formant temporisateur d'attente et servant a 
regler le moyen lormanl temporisateur d'attente 
pour produire le signal de sortie de temporisateur a 
la fin de ladite periode, ledit microprocesseur pro- 
gramme comprenant un moyen pour determiner 
ladite periode entre des messages successifs. 

10. Agencement selon la revendication 9, dans lequel 
le moyen de commande est un commutateur de 
commande connecte en fonctionnement au micro- 



processeur programme et pouvant §tr commute 
entre des etats de commutation dans lesquels une 
puissance de batterie est fourni et interrompue r s- 
pectivement par rapport au microprocess ur pro- 
s gramme 

11. Agencement selon la revendication 10, dans lequel 
le moyen de conservation de puissance comprend 
un moyen de memorisation (104) pour stocker des 
10 donnees provenant du microprocesseur pro- 
gramme et un moyen d'adresse (110) pour stocker 
des adresses des donnees stockees durant ladite 
periode. 

15 12. Agencement selon la revendication 1, dans lequel 
le moyen de conservation de puissance retablit la 
puissance de batterie a la fin de ladite periode. 

13. Agencement selon la revendication 12, dans lequel 
20 le moyen de conservation de puissance comprend 
un moyen pour initialiser un moyen eiectronique 
(1 02) dependant de donnees, avant Tecoulement de 
ladite periode. 

25 14. Procede pour minimiser la consommation de puis- 
sance de batterie au niveau d'un posle mobile 
durant un mode d'attente d'un systeme ayant un 
poste de base servant a transmettre des messages 
a des postes mobiles portables, aliment6s par une 

so batterie, ayant chacun un moyen electronique incor- 
pore comprenant un moyen recepteur servant a 
recevoir les messages transmis dans ledit mode 
d'attente, ledit procede comprenant des etapes con- 
sistent a : 

35 

(a) detecter si un message transmis recu par le 
moyen recepteur au niveau dudit poste mobile 
est destine a un autre poste a un .etat d'absence 
d'appel; et 

40 

(b) reduction de la puissance de batterie vers 
au moins Tun des moyens electroniques au 
niveau dudit poste mobile, en r6ponse a la 
detection de I'etat d'absence d'appel, et main- 

45 tien de la reduction de puissance de batterie 

pendant une periode dont la dur6e s'etend 
jusqu'a ce qu'un autre message transmis soit 
destine a etre recu par le moyen recepteur au 
niveau dudit poste mobile, 

50 

caracterise en ce que chaque mot d'un message est 
transmis plusieurs fois et en ce que ledit procede 
comprend les etapes de validation des receptions 
successives d'un mot donn6, detection d'un 6tat 
55 "d'absence d'appel" des qu'un premier mot valide a 
ete recu, et calcul de ladite periode en tonction du 
nombre de fois que le mot donne a ete r6p6t6 avant 
la detection dudit premier mot valide. 
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